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INTRODUCTION

- TaE theories that have been advanced as to
the origin of righthandedness and lefthanded-
ness are:

1. A natural provision. (Sir Charles Bell,
and others.)

2. The left-sided location of the heart. (Re-
ferred to by Wilson.)

3. A greater supply of nerve force to the
muscles because of an earlier and greater de-
velopment of the brain upon one side. (Pro-
fessor Gratiolet.)

4. Obstruction to the flow of blood in the
vena cava, by the pulsation of the aorta. (Dr.
Bareclay.)

5. Inspiration produces, mechanically, a su-
perior efficacy of the muscles of the right side.
(Professor Buchanan.) This theory is based
upon the observation of the anatomic peculiari-
ties of the liver, lungs, etc., and their supposed
influence upon the center of gravity of the
body. (So far as pertains to the center of
gravity, the theory has been adopted by Dr.

Struthers and by Dr. Allis.)
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THE ORIGIN OF RIGHTHANDEDNESS

side, and with the left foot in the stirrup first; *
the entered apprentice mason ‘‘steps off with
the left foot first;’’ all soldiers, since time
began, start the march by first advancing the
left foot. All of these things are conclusive
proofs of rightfootedness, and not of leftfooted-
ness, as many claim. The right foot and leg
‘are unconsciously chosen as the strongest, the
most steady, best co-ordinated, most expert ones,
with which the spring, the determining or force-
giving factor, is made. It is of course nonsense
that animals are rightfooted or leftfooted. The
differentiation could only arise with sign-lan-
guage and counting, and animals do not make
gestures or count. No doubt that rightfooted-
ness in man is not so far advanced as right-
eyedness and righthandedness; there are more
exceptions, less differentiation of function, etc.,
but it is essentially present, and in process of
evolution.

Righteyedness is also subject to more excep-

*In the Art of Horsemanship Xenophon gives the most
detailed instruction as to the method of mounting the horse,
after which he says, “I think it good that the horseman
should practice springing up from the off-side as well, on
the chance that he may happen to be leading his horse with
his left hand, and holding his spear in his right,” ete.
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THE ORIGIN OF RIGHTHANDEDNESS

bilateral origin. Only when they become pur-
posive in the slightest degree, when the other
senses, and especially sight, are called in to
furnish data and help for the motived and
designed act, does the innervation of phonation
arise in a single or one-sided center; the con-
tinuous evolution of the speech-center thus
becomes established and progressive. The
‘‘precise’’ but indefinite time at which this
monolaterality begins is the ‘‘precise’’ but in-
definite time when inarticulation becomes
articulation. Articulate phonation is the inter-
mediate of specialized and designed acts; it is
the voice of intellect, choice, and purpose. It is
compositely formed out of the factors of sight,
feeling, hearing, etc., furnished by individual,
topographically placed, and neighboring cere-
bral centers. In a certain individual right-
eyedness is doubtless the determining factor in
localizing the developing speech-center in the
left half-brain. The individual misfortune, pos-
sibly tragedy, comes from a compelled change
of plan after the localization on one side is
under way, or established. A higher error of
refraction in the right eye, or the results of
disease, such as keratitis, conjunctivitis, squint,
43






CHAPTER IL

WHY IS A PARTICULAR CHILD RIGHTHANDED OR
LEFTHANDED? *

Ir, as I believe, the study of civilized people
shows that the special incidence of righthanded-
ness, and of lefthandedness, and of mixed types,
is governed directly by ocular dominance, and
only indirectly and partially by heredity, a thor-
ough understanding of the subject will be
gained by a preliminary look at the precedent
animal function and habit. And this is epitom-
ized as right-eye dominance of general dextral
or right-side function, and left-eye dominance
of general sinistral function. To begin with,
embryology demonstrates the existence of vis-
ion long before muscles, so that historically and
evolutionally vision governs motility; the very
cleavage of the brain in the two so independent
halves of all types was doubtless due to the
unilateralism and independence of ocular func-
tion. The more primitive the type the more
on one side of the head was the governing eye,

* Long Island Medical Journal, November, 1907.
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A RIGHTHANDED OR LEFTHANDED CHILD

function is placing first one front foot, and then
the other front foot, in the safe and right place
and position, especially in rapid motion, fight-
ing, defence, ete., ete. That placing of the right
forefoot must be dominated by the right eye,
and of the left forefoot by the left eye. There
is simply divided dominance of the eyes, each
supreme in the control of its correlated lateral
organs. The peculiarities of the avoidance by
a horse of a stone or log in the road, by, say, the
right hindfoot, the stone at the instant out of
sight, and the right eye perhaps governing the
avoidance of a similar impediment in front by
the right forefoot, is a most instructive thing.
The co-ordination of eye and front foot is more
exact, and the very awkwardness of the hind-
foot is significant.

The approach toward binocular fusion, the
advance of the eyes toward the front of the
skull, the degree of forward-lookingness, if one
may so speak, is measured and indicated by the
progress toward parallelism of the ocular axes.
Recapitulated, this progress towards parallel-
ism is steady from lower to higher types, reach-
ing complete parallelism only in man.

In the most civilized of humans, the literary

47
























A RIGHTHANDED OR LEFTHANDED CHILD

begun and is being improved, at present much
improved. Even now the right eye is united in
function with the right hand, the right foot,
ete., and especially with language, the crowning
achievement of humanization. The centers of
righteyedness, righthandedness, rightfooted-
ness, speech, and writing (with memory and
intellect) must be topographically in the left
cerebral hemisphere to insure speed, accuracy,
and co-ordination of united sensation, thought,
will, and action. In the lefthanded, of course,
the same law holds of the right side of the
brain. In one or in the other, therefore, a little
by inheritance, and more by necessity—but not
divided or mixed! That is disease—and the
god of evolution is a physiologist, not a pathol-
ogist! (He seems to have made some pathol-
ogists, but not intentionally; and they are
pathological!)

The right cerebral mechanism, although dis-
used for speech-function and righthand func-
tion for 94 percent of all ancestors, and for a
special family group, for untold generations,
still retains an equal aptitude and mechanism
for function with the left. The peripheral

mechanism of left hand, left foot, ete., also
55












A RIGHTHANDED OR LEFTHANDED CHILD

out that, as a large rule, the right eye is more
' nearly perfect than the left, is less subject to
disease, accident, etc., and that the ‘‘un-
conscious’’ wisdom of the organism will protect
and cure it more certainly than the left (except,
of course, in the case of the lefteyed). And
when righteyedness is once established, Nature
will preserve it in despite of later oncoming
amblyopia, ametropia, or disease, which then
handicap it much more than the left. The role
of heredity is that of passing down the more
nearly perfectly formed eyes and the more
nearly perfect right eyeball. The directly act-
ing exceptional cause is the more imperfectly
functioning right one at the time handedness
is to become either the right or the left variety.
I could adduce a hundred clinical proofs of this.
And it is not to be forgotten that the babe’s
eyeballs are smaller, and hence more ametropic
than larger eyeballs, surely more hyperopic
morphologically—a fact of most suggestive
importance.

A hundred questions and considerations
arise: Handicap the infant’s left eye in begin-
ning lefthandedness? The problems of equi-

dominance, and of divided dominance? The
59






THE RULE OF THE ROAD

had his station on the right. So strongly estab-
lished was righthandedness as early as the half-
legendary amazonian times, that the Amazon
had her right breast excised in order that she
might hurl the javelin and shoot the arrow with
greater freedom and accuracy.

Thus not only righthandedness in the vast
majority of people, but with it righteyedness,
ete., firmly fixed and differentiated, comes down
to the beginnings of civilization. But this is far
from implying that in meeting, either two or
thousands of people invariably passed each
other to the right. This is proved by the
classical instance given by Dante in the eigh-
teenth Canto of the Inferno in these words—
translation of Longfellow:

Even as the Romans, for the mighty host,
The year of Jubilee, upon the bridge,
Have chosen a mode to pass the people over;
For all upon one side upon the Castle
Their faces have, and go unto St. Peter’s;
On the other side they go unto the mountain.

Not only was the Papal order necessary to
make the crowd keep to the right in coming and

going, but a barrier was erected along the
63






THE RULE OF THE ROAD

and gave combatants greater safety, as well as
insured greater freedom and efficiency for the
aggressive right arm and hand.

The crux of the difficulty in explaining diver-
gent usage is encountered by the strange
seeming anomaly of English practice. Wher-
ever English usage obtains, the carriages and
horsemen pass to the left, although foot-passen-
gers pass to the right. That the foot-passengers
keep to the right is natural, because it was
derived from ages of military precedent. But
another and overlooked fact doubtless con-
tributed to prevent the English walkers from
adopting the wagoner’s rule of passing to the
left. This was the growth of town and of city-
life. All urban life was conditioned by narrow
streets, so narrow that our modern city alleys
are in comparison wide.* At first, indeed, there

* St. Evremond makes his visitor say that in the Paris of
his time the streets were muddy whether it rained or not,
because everybody threw rubbish of all kinds into the middle
of the streets. Ladies had to be carried across the central
gutter on the backs of their servants. Men wore top-boots,
like those of postilions. Blocks of vehicles constantly occurred,
and then there was no respect of persons; ladies whose car-
riages happened to be entangled in them had to listen to the
most frightful oaths and language. There were often duels
with whips. Victory did not remain always with the most

5 65






THE RULE OF THE ROAD

tected a lady, she was as to-day, given the side
next the house-walls. When wider streets and
sidewalks came into existence the right-passing
custom was already established; and the still-
remaining narrow ones in old cities insured its
maintenance.

But why did the English early adopt the
habit of passing their vehicles to the left? The
contradictory rules have tormented visitors,
evolutionists, the correspondents of Notes and
Queries, and many periodicals of the last one
hundred years, and have been epitomized in
many forms, the most common being this:

The rule of the road is a paradox quite
In riding or driving along;
If you keep to the left you are sure to be right;
If you keep to the right you’ll be wrong.
But in walking, a different custom applies,
And just the reverse is the rule;
If you keep to the right, you’ll be right, safe and wisc;
If you keep to the left, you're a fool.

The English rule of the road as to vehicles
obtains on the continent only in some Swiss
Cantons next to Italy, and in Italy. Nowhere,
apparently do foot-passengers, in meeting, ever

pass to the left. The method of passing when
67












THE RULE OF THE ROAD

to the right, making them pass to the left, while
foot-passengers, vessels, etc., continued to pass
to the right. But it has been overlooked that
before vehicles had come into use horseback-
riding must have set the fashion in passing
because the riding of horses, asses, mules, etc.,
must have long preceded the existence of the
wheeled vehicle of any kind. For perhaps a
thousand years (as now in a large part of the
earth’s surface) it must have been impossible
for transportation of goods or men to be
effected by wagons, and only by horses, pack-
mules, ete. During this time the rule of the
road must have been fixed pretty rigidly, espe-
cially as the narrow ‘‘trail’’ or path would not
everywhere allow meeting riders to pass, but
only in certain wider or more open spaces. In
all civilized countries, except the two men-
tioned, the fact that subsequent customs
demand the passage to the right shows that dur-
ing the preceding centuries, the ridden horses
and pack-animals must have passed to the right.
One can scarcely doubt that the ridden horses
of England and Italy did the same. This seems
only to deepen the mystery of their contrary
practice to-day.
71

























































RIGHTHANDEDNESS AND LEFTHANDEDNESS

the right of his cab, because he can in this place
better observe the track and signals in front and
to his right, and with the dominant right eye
only outside of the cab-window, whereas, if sit-
ting on the left, he would be compelled to put
the entire head out in order to see with the
right eye, and, even then, because of the boiler,
not so well. Only righteyedness will explain
the long, doubtful, and varying custom in
engine-building as to the position of the
engineer in the beginning of history of railway
construction and signaling.
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TWO-HANDED SYNCHRONOUS WRITING

were deprived of the help of visual attention.
Of course it was again wholly impossible to
write anything whatever when the mental atten-

tion was fixed upon the dextromanual writing
movements.

10 145



CHAPTER V.

VISUAL FUNCTION THE CAUSE OF SLANTED HAND-
WRITING ; ITS RELATION TO SCHOOL HYGIENE,
SCHOOL DESKS, MALPOSTURE, SPINAL
CURVATURE, AND MYOPIA.*

Slanted Handwriting is Bad, but not because
of Bad Reasons.—Careful and trustworthy
statistics show that on the average 27 percent
of the pupils in the primary grades of the
schools of Europe have lateral spinal curva-
ture. The fact is as terrifying as the greatest
in pathology, as bad, for instance, as the preva-
lence of tuberculosis. There is no reason to
doubt that American children are less scoliotic
than those of Lausanne, Dresden, etc. If not
actually crying out against slanted handwriting
and school-desks as the causes of this appalling
disease, almost all orthopedists and school
hygienists admit or suggest it. And yet slant
handwriting is not only not the cause of the
writing malposture and of scoliosis, it is only a
minor effect of the writing malposture. It is

* Medical Record, April 22, 1905; Biographic Clinics, Vol. iif.
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RAGHATIVORONEE WND _ZPTEANDEDNESS
R e ———
wndw-ting v i ehanon Iygene Ir SOD INE
nAtTeten T uiviserd 18 0 he maknw
wann 1eaR: uul WA 1as ver -resmee X
“ae jatent and samiv “Penguized Ser har svery
e I “ie ane farars e verities amd that
I8T33 NN “OERLAST NG 1 N-)r e Tmiy.
Nane 3+ aem +aa e mnch chenged withowt
“ianging 24 A7 dQe osrhers. and meonsscasiy
amary npi, and FTiter 1as seived the probiem
a¢ sz ErT.aAg N Sae TiLAg act 0V 2 speein] amd
perannas adagranon and modification of emsh
of the famtnra mentioned. The one all-dom:-
nating nerpaaity which everyone discussing the
mnjert, aesma W nave overlocked, is that the
writing fleid the apace about the pen-poimt)
shai, be ween, een with both eyes. but especially
acem) with the right eye. I speak of righthanded
andl righteyed persona.  All i3 reversed as to
the lefthanded and lefteyed. The essence of
the matter is the necessity of binocularity and
esperially the existence of a rightevedness, a
hitherto unreengnized thing, and the most inti-
mats en ordination of the right eye and right
hand in the most mental and intellectual of all
nets, xcept speech—that is, writing. The posi-
tions usually taught by school teachers, writing
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CHAPTER VL

THE PATHOLOGIC RESULTS OF RIGHTEYEDNESS AND
LEFTEYEDNESS.*

A vLirTLE observation and a few tests will
show that, with some exceptions, to be noted
later, the righthanded person is also righteyed;
and the lefthanded is lefteyed. That is to say,
there is, in the righthanded, the same habitual
and unconscious choice of the image of the right
eye for the more expert and important tasks,
just as the right hand is chosen for those funec-
tions in skilled work. A righthanded. hunter
places his gun against the right shoulder be-
cause he can sight it with the right better than
the left eye. The righthanded person, in play-
ing the violin, violoncello, etc., is forced to use
the left hand for the more expert task, because
he thus sees the fingers and the neck of the
instrument without foreshortening and better
than he could if the fingering were done with
the right hand. All actions, in fact, are de-

* American Ophthalmological Society, 1904; Ophthalmology,
October, 1904; “Biographic Clinics,” Vol. iii.
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A STRUGGLE FOR RIGHT-EYE FUNCTION

“I have been more busy than in years, and am in the
best condition. I have no trouble now, and read all that I
have a chance to. The lid is up for all practical purposes,
but for long distance vision I tilt the head backward a
little. If the other eye were gone I could get on well.
There are no spots or halos before the eyes, no cloudiness,
etc. I have no pain except from colds, or from sneez-
ing. The antrum trouble is well. I feel like a king and
enjoy my work. You have been the best friend I ever had.
I am interested in your fight. I am going to read a paper
on eyestrain before the next meeting of our State Medical
Society.”
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CHAPTER VIIIL

THE NOMENCLATURE OF DEXTRAL, SINISTRAL, AND
ATTENTIONAL OBRGANS AND FUNCTIONS.*

. I~ the Popular Science Monthly, August,

1904 (republished in Biographic Clinics, Vol.
II1.), I made some suggestions as to the nomen-
clature of the organs and functions pertaining
to righthandedness, lefthandedness, etc. After
a more extended study and experience of the
subject I recognize that I made some errors and
more omissions, and these I may now correct.
The terms righthanded and lefthanded are so
firmly fixed in the language, and so recognized
as expressing the unconscious choice and su-
perior expertness of one or the other hand for
certain tasks, that it is useless to attempt put-
ting them aside for more accurate words. Es-
tablished usage and habit make langunage and
govern the world. ‘‘Right-handed,’”’ ¢‘left-
handed,’’ etc., imply nothing of expertness, ete.,
literally, but usage has put such meanings into
them. Terms merely localizing the organs

* Popular Science Monthly, November 1, 1907.
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BIGHTHANDEDNESS AND LEFTHANDEDNESS
_——
Two qr'more synchronous tones or sounds, or
lines of such tones or sounds, are recognized by
consciousness, as in the case of the orchestra-
leader who gives attention to a large number.

Compound Synchronous Attention.—In this
the consciousness recognizes and correlates or
combines multiple streams of synchronous and
diverse stimuli, visual, auditory, etec. Illus-
trated by expert telegraphers, locomotive en-
gineers, musicians, etc., seeing, hearing and.
feeling consciously at one instant.
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